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DETAILED ACTION 
Introduction 

1 . Claims 1-12 of U.S. Application 09/732,177 originally filed on 12/07/2000 are 
presented for examination. 

2. Applicant's arguments, see Applicant's Response, filed 5/9/05, with respect to 
the rejection (s)of claim(s) 1-12 under Schenck in view of Kiyoshi, and further in 
view of Ishibashi have been fully considered and are persuasive. Therefore, the 
rejection has been withdrawn. However, upon further consideration, a new 
ground(s) of rejection is made in view of Morich. 

3. Therefore, this Office Action is Non-Final. 

Priority 

4. Acknowledgment is made of applicant's claim for foreign priority based on an 
application filed in Japan on 12/07/1999. It is noted, however, that applicant has 
not filed a certified copy of the Japanese application as required by 35 

U.S.C. 119(b). 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. The prior art used for ttiese rejections is as follows: 

7. Morich, M. U.S. Patent 5,296,810. Date of Patent: March 22, 1994. (Henceforth 
"Morich"). 

8. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

9. Claims 1, 4, 6, 7, 10 and 12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Morich. 

1 0. In regards to claim 1 , Morich teaches the following: 1 . a method of designing a 

magnetic field gradient coil assembly using tightly wound inner and outer coils, said 
method cximprising the steps of: 

(See Morich, especially: col.1, line 65 to col.2, line 10) 

setting or resetting the number of said inner cx»ils and optimizing their positions such that 
a resulting magnetic field strength falls within a tolerable range of a target magnetic field 
gradient under shielded conditions; 

(See Morich, especially: Fig.7, Item 100 and associated text at col. 7, lines 17-29) 

setting or resetting the number of said outer coils and the number of turns of each outer 
coil; 

(See Morich, especially: Fig.7, Item 110 and associated text at col.7, lines 29-41) 

calculating Fourier components of an electric current spatial distribution necessary for the 
outer coils; 

(See Morich, especially: Fig.7, Item 120; and col.7, line 41 to col.8, line 2; and 
col.8, line 51 to col.9, line 32) 

optimizing positions of the outer coils to approximate the Fourier components of the 
current distribution; 

(See Morich, especially: Fig.7, Item 124 and associated text at col.8, lines 3-12) 
calculating magnetic fields leaking from the inner and outer coils, respectively; 
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(See Morich, especially: Fig.7, Item 130 and associated text at col.8, lines 34-50) 

calculating magnetic field distortions caused by eddy currents produced by the leaking 
magnetic fields; and 

(See Morich, especially: coLI, line 30 to col.2, line 10; and col. 12, Eq,28, where 
"... thej>1 derivatives represent contaminants.") 

resetting the number of the outer coils and the number of turns of each outer coil such 
that the magnetic field distortions caused by eddy currents fall within a tolerable range. 

(See Morich, especially: Fig.7, Item 132 and associated text at col.8, lines 38-50; 
and col. 12, Eq.28, where "... the j>1 derivatives represent contaminants." ) 

1 1 . In regards to claim 4, Morich teaches the following: 

4. A method of designing a magnetic field gradient coil assembly as set forth in claim 1, 
wherein said step of optimizing the positions of the outer coils to approximate the Fourier 
components of the current distribution perfomis the approximation using a small number 
of tightly wound coils. 

(See Morich, especially: Fig.7, Item 1 10 and associated text at col.7, lines 29-41) 

12. In regards to claim 6, Morich teaches the following:6. A method of designing a 

magnetic field gradient coil assembly as set forth in claim 1, wherein said step of 
resetting the number of the outer coils and the number of turns of each outer coil if the 
magnetic field distortions are outside the tolerable range. 

said step of calculating Fourier components of an electric current distribution necessary 
for the outer coils, 

(See Morich, especially: Fig.7, Item 120; and col.7, line 41 to col.8, line 2; and ' 
col.8, line 51 to col.9, line 32) 

said step of optimizing the positions of the outer coils to approximate the Fourier 
components of the current distribution, 

(See Morich, especially: Fig.7, Item 124 and associated text at col.8, lines 3-12) 

said step of calculating magnetic fields leaking from the inner and outer coils, 
respectively, and 

(See Morich, especially: Fig.7, Item 130 and associated text at col.8. lines 34-50) 

said step.of calculating magnetic field distortions caused by eddy currents produced by 
the leaking magnetic fields are repeatedly carried out to detemnine optimum conditions 
for the outer coils by trial and error. 

(See Morich, especially: Fig.7, Item 134 and associated text at col.8, lines 45-50) 



Application/Control Number: 09/732,177 
Art Unit: 2123 



Page 5 



13. Claims 7, 10 and 12 are rejected based on the same reasoning as claims 1 , 4, 
and 6. Claims 7, 10, and 12 are magnetic field gradient coil assembly claims that 
recite limitations equivalent to those in method claims 1 , 4, and 6, which are 
taught throughout Morich. 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the inventton is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 5. The prior art used for these rejections is as follows: 

16. Morich, M. U.S. Patent 5,296,810. Date of Patent: March 22, 1994. (Henceforth 
"Morich"). 

1 7. Weisstein, Eric. "Green's Function", from MathWorld - A Wolfram Web 
Resource. © 1999 CRC Press. (Henceforth "MathWorld"). 

18. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

19. Claims 2, 3, 5, 8, 9 and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Morich in view of MathWorld. 
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20. In regards to clainn 2, while Morich teaches the use of Fourier transfornns (see 
col.11, lines 50-52; and col. 12, lines 25-29; and col.7, lines 63-66), Morich does 
not expressly teaches the use of Green's function, as claimed: 

2. A method of designing a magnetic field gradient coil assembly as set forth in claim 1 , 
wherein said step of setting or resetting the number of said inner coils and optimizing 
their positions such that a resulting magnetic field strength falls within a tolerable range of 
a target magnetic field gradient under shielded conditions uses a Green function. 

MathWorld, on the other hand, expressly teaches that "A Green's function 
is an integral kernel that can be used to solve an inhomogeneous differential 
equation with boundary conditions. It serves roughly an analogous role in partial 
differential equations as does Fourier analysis in the solution of ordinary 
differential equations." 

It therefore would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use a Green's Function instead of Fourier 
analysis, because MathWorld teaches that "... It serves roughly an analogous 
role." 

21 .In regards to claim 3, while Morich teaches the use of Fourier transforms (see 
col. 11, lines 50-52; and col. 12, lines 25-29; and col.7, lines 63-66). Morich does 
not* expressly teaches the use of Green's function, as claimed: 

3. A method of designing a magnetic field gradient coil assembly as set forth in claim 1 , 
wherein said step of calculating Fourier components of an electric current distribution 
necessary for the outer coils uses a Green function. 

MathWorld, on the other hand, expressly teaches that "A Green's function 
is an integral kernel that can be used to solve an inhomogeneous differential 
equation with boundary conditions. It serves roughly an analogous role in partial 
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differential equations as does Fourier analysis in the solution of ordinary 
differential equations." 

It therefore would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use a Green's Function instead of Fourier 
analysis, because MathWorld teaches that "... It serves roughly an analogous 
role." 

22. In regards to claim 5, while Morich teaches the use of Fourier transforms (see 
col.11, lines 50-52; and coL12, lines 25-29; and col.7, lines 63-66), Morich does 
not expressly teaches the use of Green's function, as claimed: 

5. A method of designing a magnetic field gradient coil assembly as set forth in claim 1, 

wherein said step of calculating magnetic fields leaking from the inner and outer coils, 
respectively, and 

said step of calculating magnetic field distortions caused by eddy currents produced by 
the leaking magnetic fields use a Green function. 

MathWorld, on the other hand, expressly teaches that "A Green's function 
is an integral kernel that can be used to solve an inhomogeneous differential 
equation with boundary conditions. It serves roughly an analogous role in partial 
differential equations as does Fourier analysis in the solution of ordinary 
differential equations." 

It therefore would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use a Green's Function instead of Fourier 
analysis, because MathWorld teaches that "... It serves roughly an analogous 
role." 
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23. Claims 8, 9 and 1 1 are rejected based on the same reasoning as claims 2, 3, and 
5. Claims 8, 9, and 1 1 are nnagnetic field gradient coil assembly claims that recite 
limitations equivalent to those in method claims 2, 3, and 5, which are taught 
throughout Morich. 

Conclusion 

24. Examiner notes that U.S. Patent 4,978,920. to Mansfield et al., uses both a 
Green's Function and a Fourier Transform in the design of a "magnetic field 
screen". See Mansfield et al., col. 10, lines 34-57. 

Correspondence Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ayal I. Sharon whose telephone number is 
(571) 272-3714. The examiner can normally be reached on Monday through 
Thursday, and the first Friday of a biweek, 8:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Leo Picard can be reached at (571 ) 272-3749. 

Any response to this office action should be faxed to (571 ) 273- 8300, or 

mailed to: 

USPTO 

P.O. Box 1450 

Alexandria, VA 22313-1450 

or hand carried to: 
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